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The attention of Railroad Compan motive and Marine Engine 

Builders, I lersmiths, and others havin fid or use tubes 

requiring to be bent, i [led t-> a new ■! metal pipe, 

consisting of a xible mandrel, which is pi the jupe to be 

bent, instead of the resin 3 I or o a irily u^cd for the 
purpose. 

The usual means for applying the bending pi ire may be employ 
in connection v/iili these mandrels, r the bends are made, the 

rnandrel> an ily removed auger-brace, iti 

connection with a key, which fits the end <>! the mandrel, [n making a 

;d in any portion of a long pipe, the mandrel it little lo 

than the i -''1 bend, sing used which will reach the mandrel. 

[3 this means ben ave been produced in tubes ol I length 

by the use of a n I thirty i For makin Lhe pipe 

i be bent the length of mandrel, which can then be mo i I ind 

id continued, the pn *ry. 

The tubes to be* bent musl anm xcepl in >f slight 

curves, which can readily be made in bard pipe 

Th< i Is have been tested in Philadelphia, New York, C oein- 

natiand Pittsburgh,! e 'thai purpose, the reports 

of whom will b »und annexed, and to which we r< >r minute 

description of tl .■ paral : 'Its. 

Licenses will be granted and mand rnished on * erma 

by addressing I he ii ■ ' and patent 

Mo L. i, 

(Can s Bi | 

702 C Philadelphia. 

These mandrels, and Is produced with tl on exhibition 

in Machinery Hall, >n B,o, C dumn L0. S plan. 
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ALL OF T 



HE j^RANKLIN TnSTITUTE, 

(Phi! a. -a, .A frit ist, iSj6. 



Tl I - i eand the An tituted bj the Frank- 

lin ' - ylvania, to v bona was referred for 

v risL.Onim .' , | fending Metallic 

the i i and find it to be 
nil i , I I the Iavi Dtor. 

The mam • med ol piral i oil ol jtoul steel wire, the 

the i) that ii, f , i rnay g f easily 

I • ' in ■ ilai • i more or I 
lh ' ■ e s] iral, in order to afford 

the edui ■ . cess 

1 J' 1 *g m ' r beading 

mcthin ind which can 



be remove*! without Lnjui *. The object 

of this filling is to maintain the cylindrical form of the tube at the 
point where the bending takes place. Withou such tilling the 
tube would be flattened and ti. 1 the i renwith 

such precaution greal care Was to be ' 
vent a reduction of diameter in one direction. 

This mandrel seem rcorne this difficulty i tirely, and is the 

only possible form of mandrel thai v thin] could be 

removed withoul injury to the tube 01 mandrel after the tube is 
beiit Bv taking hold of ■ nd of the mandrel w I at the 

other end and turning it. yi either incn diminish the 

ter, so that hy turning it in the prop* m I i a 

in the bent tube i - easil removed, and, being made of properly 
tempered teel, returns to its final di ami and is again ready 
for us< 

Thi- tjoiiiinincf ti,, .. i.< invention - litablc one, and 

that it will be highly appreciated ohave had much to 

do with the bending of cold in tubes 

ectfull . imitted 1 1 



(Si| aed 



\\ [] HAM QELM] . 

\\ i hi g J J Com 



April 5, 187< Passed s< . I resolution! the 

Scon Legacy P dura is awai 
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Coleman Sellers, Chairman. 
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curved; the pipe is then benl to the required I i in machines 
similar to time in general use in locomotive shop After the 
bending is complete, the mandrel is withdrawn I rewing the stem 
into the nut, and revolving il in an opposite direction to the le 
of the helix; turning the mandrel thus has an effect to sensibly 
contract tne diameter and make the withdrawal rathei easy. 

Samples of pipe bent on these mandrels are very per , and 
exhibit a regular contour of curvature, In ordinary practice, bent 
pipes exhibit a change in figure ol ection; that is, a pipe 

which is in section round before thi ending takes place, is of an 
elliptical section after the bending, the major diamete 
angles to the radius of curvature. In pipes bent on this mandn 
the !'• »nu of en ■ ectio n mains unchanged. 

The usual method of fillii | i] i nding h.< a to pour 

to them a mi >] melted ro oil to fill that portion of the 

pipe to I"* bent, and to ■ ad beyond In either dii on sufficiently 
to preserve the solidity of filling daring the pro of bending. 
After the pipe is bent, the mi sin is melti ire beii 

taken that in the melting the pipe itselfis not rheated. Thi 
of rosin or an equn ool on! time required 

to mell and Introduce il into the pip- I re-me I >r withdraw it 
mil makes an instrurae I . I ;b, if its only object was to econo 
mize time, very valuable, and when, in addition to i of 

time, it produces a pei fection of finish hitherto ui d, it is c< 

tainl} worthy ol that can be laid 

it, 

We amend an if Silver Medal. 
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- andrel is perfectly 

*. We rccom- 

:e award c . i _',.', dal. 

Silver Medal Awarded. 
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sole manufacturer; 
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SEAMLESS DRAWN 



BRASS TUBES, 



^vV^boston^^ TUBE WORKS. 
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Locomotive, Marine and Station ai y Boilers, 
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Sir: 



The following la an exact copy of tbe Report of the Judges on 
Class 5, Entry 1100,— to wit : 

" Th« / ■"■ bU M for bending pipi eai merit, and is a ve\ 

importanl i m, produ ■ sultsin 1" ling tubes which could oot 

obtained by any of th< icthod in bending pipes or tube! 

1 * . - • • a er Mi al." 



ed) 



A. W. Tai.fr. 

Edvi kBB A ro, 



Jura 



I the above to 1 ( Report of Jud ■ 

JAM] Joh - ON S ry. 



